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cylinders for a two cylinder (concentric 
cylinder spring, d indicates inner and e 
outer coils of strip steel, / is an inter- 
mediate coil of similar material fitted 
5 between two concentric cylinders, // 
shews a method of fastening the end ot 
the strip steel to its adjacent turn In- 
brazing or welding to form a ring at each 
end of a coil, h indicates the strip of 

10 rubber wound between the turns of the 
outer coils and j a similar strip of rubber 
fitted between the turns of the inner coils, 
h shews the separate strips or rings of 
rubber seemed to that part of the lubber 

lo cylinders which project beyond the ends 
of the coils, / shews the alternative 
arrangement of a series of separate steel 
rings which jnay be used instead of the 
coils and m the separate strips or rings 

20 of rubber fitted between each two steel 
rings to keep them in their correct rela- 
tive positions on or in the cylinders. 

From the foregoing description it will 
be readily understood that the india ruh- 

25 ber single or concentric cylinders take the 
place of the india rubber single or concen- 
tric rings and the coils or their equi- 
valent the place of the dividing plates or 
washers used in the existing types of 

30 india rubber springs of the kind previ- 
ously referred to. 

For certain purposes a spring may be 
formed as above in which the india rub- 
ber cylinder is solid or in which, when 

3. 1 ) two or more cylinders are used to form 
the spring, the inner cylinder is solid. 

Further the springs may be made of 
cylinders other than circular for instance, 
they may be oval and fitted with oval 

40 coils or rings to suit, or again, the springs 
may be of india rubber hollow or solid 
prisms of any suitable shape such as 
square or rectangular and fitted with coils 
or rings to suit. 

45 If desired two ny more springs mav be 
placed end to end to form a spring ot the 
required length and the, in that ease, 
part springs may be of any desired length 
to suit the conditions which make this 

AO arrangement necessary. 

Further, M wish it to he distinctly 
understood that my invention is not 
limited to the particular arrangements 
described but that any combination of the 

55 above arrangements may be used for the 
purpose specified without departing from 
the invention. 

Having now particularly described and 
ascertained the nature of my said inven- 

60 tion and in what manner the same is to 
bo performed, J declare that what I 
claim is : — 

1. An india rubber spring for shock 



absorbing purposes formed of a hollow 
india rubber cylinder or prism fitted both 65 
inside and outside with a coil of steel or 
other suitable material which coil is non- 
resilient, the shock absorbing properties 
of the spring being due solely to the rub- 
ber cylinder or prism, substantially as 70 
described . 

2. An india rubber spring for shock 
absorbing purposes in which two or more 
india rubber hollow cylinders or prisms 

are arranged concentrically and fitted 75 
with coils of steel or other suitable 
material inside the inner cylinder, out- 
side the outer cylinder and between each 
two cylinders, said coils being non-resi- 
ltent, the shock absorbing properties of 80 
the spring being due solely to the rubber 
cylinders or prisms, substantially as 
described. 

3. An india rubber spring for shock 
absorbing purposes according to Claims 1 85 
or 2 in which a strip of india rubber is 
wound or fitted between the turns of each 

coil and cemented or otherwise joined to 
the rubber cylinders or prisms to keep 
the turns of the coils in or on the cylin- 90 
ders or prisms in correct relative position, 
substantially as described. 

4. An india rubber spring for shock 
absorbing purposes according to Claims 1 

or 2 and 3 in which the cross section of 95 
the india rubber part is oval, square, rect- 
angular or any other suitable shape and 
titted with coils to suit, substantially as 
described. 

5. An india rubber spring for shock 100 
absorbing purposes according to Claims 1 

or 2, 3 and 4 in which one or more series 
of separate rings of steef or other suitable 
material are used instead of one or more 
"t the coils, the said rings being posi- 105 
lively retained in correct relative position 
and in which the sole means of retaining 
the <aid rings in their correct position is 
strips or rings of india rubber fitted and 
secured between each two ot the metal I 10 
lings, substantially as described. 

fi. A iin >di fieat ion of the india rubber 
spring' for shock absorbing purposes 
according in Claims ], 2, 3. 4 or o j n 
winch the india rubber eyi inder or prism 1 1 
is sdlid or m which, when the spring is 
formed of concentrically arranged cylin- 
ders or prisms, the inner cylinder or 
pn'sin is .olid, substantially as' described 

T. India, rubl >er springs for shock 120 
absorbing purposes constructed, arranged 
and operating substantially as described 
and with reference to the accompanying 
drawings and for the purposes specified. 

Dated the 6th day of October, 1U24. 130 
ALBKKT maBICK. 
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Bulbk'k, of 7(», The 
Crescent, Eastleigh, Hunts, « L>i iiish sub- 
ject, do hereby declare the nature of this 
invention to he as follows: — 

5 My invention comprises improvements 
in india rubber springs such us are used 
for the buffing and drawgear of railway 
vehicles and for other shock absorbing 
purposes. The springs referred to are 

10 usually threaded and work on a rod or 
spindle and are built Tip of india rubber 
single or concentric rings arranged alter- 
nately with dividing plates to make a 
spring of the required length. 

15 The object of this invention is to pro- 
vide a spring which will be less costly to 
produce and* which will retain all the 
spring-like qualities of the existing types. 
According to this invention the india 

20 rubber part of the spring is made in the 
form of a hollow cylinder of the required 
length, the wall of the cylinder being of 
a suitable thickness for the purpose in 
view. The outside of this india rubber 

25 hollow cylinder is fitted, as though 
wound, with a '-oil rt u.n- w > 1 1 j f> 
material, preferably steel, of suitable 
cross section. The turns of this roil are 
suitably spared so that when the spring 

30 is under load or compression the india 
rubber may bulge only between the turns 
of the coil and at the same time be pre- 
vented from bulging where held by the<e 
" turns 

35 Tlit* inside of the india rubber hollow 
cylinder is also fitted with a similar coil, 
the turns of which are preferably spaced 
the same as and arranged opposite those 
on the outside, tins inner coil besides 

40 providing -pace between h< turns tor the 
bulging of the rubber al-o arts as a bear- 
ing or a wearing surface against the rod 
[Price 1 -] 
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or spindle on which t^e spring" is work- 
ing and thus prevents the rubber chafing 
or rubbing against it. , f , v . 

If desired a spring may .fogt formed of 
two or more hollow india rubber cylinders 
arranged concentrically with, the smaller 
inside the larger and with a suitable wire 
or strip coil fitted . between each two, 
inside the inner and outside thje outer, so 
that when fitted together th?- various 
parts form a compact whole. Ip. this 
case the coils between each two india 
lubber cylinders provide, between, their 55 
turns, the necessary space for the bulg- 
ing of the rubber when under load and 
also act as distance pieces to keep each 
cylinder in its correct relative position. 

The coils are preferably finished at 60 
each end by joining the ends of the -wire 
or strip material to the adjacent turn, 
thus forming a ring, by welding, brazing 
or any suitable means. 

The coils hereinbefore referred to may 
be fitted to and held in position on the 
india rubber dining the moulding process 
or by any suitable means but preferably 
ie coils are mounted in jigs and forced 
into place in or on the india rubber 
cylinders, the india rubber, if desired, 
being distorted by stretching or otherwise 
to facilitate this. 

It desired the outer coil of wire or strip 
material may be dispensed with alto- 
gether or a series of rings suitably spaced 
may be substituted for it, or again, both 
inner and outer coils may be dispensed 
with and series of metal rings fitted 
instead. 

Further for certain purposes springs 
may be formed as above but in which the 
india rubber cylinder is solid or in which 
when two or more cylinders art- used to 
lorm a spring, the inner cylinder is solid. 85 
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If desired the india rubber cylinders 
may be formed with grooves in their sur- 
faces or otherwise shaped or arranged to 
hold the coils, or lings if such are used. 
5 in position. 

In some eases it may be preferable to 
make these springs, or in such eases 
i{ part springs of sueh lengths that 
two or more placed end to end are 



required to make springs of the necessary 
length. 

Further, any modification or combina- 
tion of the hereinbefore mentioned 
arrangements may be used for the pur- 
poses specified without departing from 
the invention. 

Dated the 7th day of January, 1924. 

ALUKHT BULBICK. 
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I, Albert Btlbick, 70, The Crescent, 

20 Eastleigh, Hants, a British subject, do 
hereby deed are the nature of this inven- 
tion to be as follows: — - 

In a prior Application for 1'atent No. 
484 of 8th January, 1924. I have net forth 

25 improvements in india rubber springs 
such as are used for buffing and draw-gear 
of railway vehicles and for otber shock 
absorbing' purposes. The springs referred 
to are usually threaded and work on a rod 

30 or spindle and are built up of india rub- 
ber single or concentric rings arranged 
alternately with dividing plates or 
washers to make up a spring of the 
required length. 

35 The object of the invention is to pro- 
vide a spring which will be less costly to 
produce and which will retain all the 
spring-like qualities of the existing types. 
The invention of my said prior appli- 

40 cation comprised hollow india rubber 
cylinder or cylinders the outside and 
inside being fitted, as though wound, each 
with a coil of wire or strip material of 
suitable cross section, preferably steel, the 

4;> turns of the coils being suitably spaced 
for the purpose in view. 

While still preserving all the general 
features of the india rubber cylinders and 
the eoiW of wire or strip material or, 

50 alternatively, the series of rings, referred 
To in the previous application for patent, 
the present improvement provide- an 
alternative method of retaining 1 the turns 
of the coils or their equivalent in posi- 

55 tion on or in the india rubber cylinders. 
According to this improvement, after 
the coil has been fitted on the india rub- 
ber cylinder a strip of india rubber of 
suitable thickness and a little greater in 

(i0 width than the distance*bet ween the turns 
of the coil is wound round the rubber 
cylinder between the turns of the coil 

r and, owing to its being wider than the 
space in which it must fit, forced between 

65 the turns by pressure or by st ret idling to 
reduce its width and then permitting it 
to settle tightly between the turns. This 

<- india rubber strip is secured to the cylin- 



der by cementing or otherwise along its 
whole length. 

To finish off the ends of the spring 
another strip or a ring of rubber of suit- 
able dimensions is fitted and seemed to 
the ends of the cylinder which project 
beyond the ends of the coil. 

The coil which is fitted inside a single 
cylinder spring or in the inner cylinder of 
a concentric cylinder spring is prefer- 
ably retained in position in the same way. 

In the case of springs formed of two 
or more india rubber hollow cylinders 
arranged concentrically the inner and 
outer coils are secured in position as 
stated above whilst the coil or coils 
between two cylinders are preferably 
held in place on the inner cylinder by a 
long india rubber strip wound between its 
turns and by a ring or strip of rubber 
secured to the outer cylinder where the 
cylinder projects beyond the coil at each 
end. 

The ends of the rubber strips wound 
between the turns of the coils are prefer- 
ably tapered at each end to suit and fit 
between the end turns of the coils and to 
make a neat job. 

If desired the thickness of the walls of 
the cylinders when made may be reduced 
by an amount equal to the thickness of 
the rubber strips since these strips, when ] 
in position, are cemented to and prefer- 
ably vulcanised in one with the cylinder 
and thus compensates for the reduction of 
t he eyl inder walls. 

AYhen a series of rings are used instead j 
of coils they may be retained in position 
by fitting and .securing separate strips or 
rings of india rubber between each two 
rings, the ends of the spring being 
finished as previously herein mentioned. \ 

Further it should be distinctly under- 
stood that the springs may ho made up of 
india rubber hollow or solid prisms of 
any suitable cross section instead of cylin- 
ders if desired without departing from the 1 
invention. 

Dated the 4 J?nd day of September, 1924. 

ALBERT BULBICK. 
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I . Al.llKK I Hi I BM K . 7<i. Til*' * 'ivxvlll . 

KaMleigdi. Hani-, a British subject, do 
hereby declare t lit' nature nt this inven- 
tion and in what manner 1 he sunt' i> to 
be perfoi nied. t(j lit- pai t icularly described 
and ascertained in and by the tollowing 
statement; 

Mv invention eompi i>e> nil pi ovemellt > 
in india rubber -prints such as are used 

1(> for the butting and druwgrai of railway 
vehicles and tor other shock absorbing 
purposes. I he springs referred to ale 
usually threaded and work on a rod or 
spindle and ale built up ot india rubber 

1 ."> single ot concentric r i n ^ < ai'iang'ed altern- 
ately with dividing- plates or washers to 
make a spring- of the required length. 

The object ot this invention is to pio- 
vide a spring' which will he less costly to 

HO produce and which will retain all the 
spring-like qualities ot the existing' types. 

According- to the invention the mdia- 
l ubber part of the spring- is maeie m the 
lorm of a hollow cylinder ot the required 

LV> length, the wall ot the cylinder being nt 
a suitable thickness for the purpose in 
view. The outside of this india rubber 
hollow cylinder is fitted. a- though 
wound, with a coil ot wire or strip 

;JU material. preferably MreL ot suitable 
cross section, the turns ot the coil being 
suitably spared so that when tin 1 spring' i> 
under load or compression the india rub- 
ber may bulge only between the turns, ot 
the cod and at the same time be prevented 
trom bulging where held by lliesc luiiis. 

The inside ot 1 he india rubber cylmdei 
is '(No tit ted wn h a siiu ibtr c..i 1 ; lie i ui Us 
ot which ale pieterahly spared the same 

40 as and arranged opposite those of the 

lalge, roil nn 'the MMt-dde t } , . . ■ , - 1 • , , J 

iliis inner roil besides providing- spare 
loi t he bulging ot t lie rubber bet w <rii it s 
turns also acts () s a bearing- oi a wealing 

■ - sin tace ' aga 1 list t he rod <>i spindle on 
which the spring- is working and thus 
prevents i he i nd la i ubbn i ublum; e> 
( bating- again-t n . 

I t (It's] red a sju i ng may be formed ot 

-.j two oi morr india rubber hollow cylinders 
ot suitable si/es arranged ro nc r n t r i ra 1 1 \ 
with the sinallri inside tin- luiger and 
with a suitable w ire or a np eml bitted 
lie* ween each * wo cylinders :iiside tie' 

").» inrn-r and outside the outer cylinder s M 
ihat when fined tugvther ihe resultant 
spj i ng bonis a er unpad w lade 1 n T he 
ea se ot s pi ; n - s » ui ni ed o t < mi ecu t r : c 

c\Ti?lde]-s ;]] this W a \ 'III' reds bet WeeH 

f)' each M\-o md:a rubber cylinders provide, 



between their tuiih, the neres-aiy qjace 
tor the bulging o] ihe rubber when under 
load and also ad as a distalirr piece to 
Keep each cylinder in its collect relative 
posit ion . 

'i he coils are pieieiably linished al each 
end by joining the ends ot the wire or 
-trip material to the adjacent turn, thus, 
lorming- a ring', by welding, brazing or 
atn suitable means. 

1 wish n to lie distinctly understood 
that the metal coils referred to are not 
coil spring's and are not designed or 
intended to exert any spi i n g -1 1 ke turee 
or resistance. The spring-like qualities 
ot the complete spring- being entirely due 
to the india rubbei only. The coils, of 
which there must be both mno; and "liter 
with hollow cylinders together with inter- 
mediate coiK when hollow concentric 
cylinder> are employed, are used to pre- 
vent the rubber hulgung- throughout its 
whole length w hen the spring- is undei 
load, to permit its bulg-ing* between the 
turns ot the coils only and as annular dis- 
tance pieces between two concentric 
c\ finders or bet ween a cylinder and its. rod 
or spmdle. thus, w hen a spring- is under 
load the material ot the outer roil i- 
under tension, that ot the inner roil 
undei compression whilst an intermediate 
roil between two concentric cylinders 
would be subjected to both tension and 
compression stresses. All the rolls 
would, ot course, be subjected to nunc or 
less slieb; loisional stresses, but if any 
spiing-iike toice or resistance was 
exerted b\ tiiem it would be se small as 
to be negligible owing- to the rompara- 
tively small cross sectional area ot the 

The edls ii el e: Ii be to 1 e ] el e I led to lna\ 
be titled to and held in pes, t n ,n , ,n t he 
'mha i ub.be i dm :ng ; he ui'dhling process 
ei b\ a ii \ suitable n i ea ii s ei t be ro 1 1 s may 
iie ununited in j :gs and torced into place 
mi or on the i ni 1 1 a jubber « -y 1 i ndeis , i he 
:ndm i ubber. ' t desired, bei ng distorted 
b\ stfetidiing oi otherwise to tadlitate 

tills. 

A lteinat i \ cly and pieteraldv the coils 
are i eta no d and held in correct position 
and torni on or m the india rubber cvlin- 

eei - by adiiit nuei 1 st i q,s and. :n mhiic 
< a >es _ i ■ n g s i > ; s M n able quality l u bbt-r 
e-Ui;en: ed f \ |]e r \ 1 mdel bet We'll I he 
'■IMls ,,: -lie ceils as'd'eseldbed heh-W . 

A * 1 ei a e, e I he . I i )r n : : * t ,.,] Ml! ; > „ india 
:■ hh-a e\ h n dei a si r! p , o i ml :a i ubber 
-unable quaht\ and thickness or 
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section and preferabl y a little mealer in 
width than the distance lirtwirn the 
t u i ll ^ ot T he < i- u on nil a J * mud 1 lit* 

rubber < ■ \ t t n - 1 * ' I lirtUrrli the llllll- ot lilt' 

5 coil and, nu iii^ in Ms benm wider than 
the space m which n mu-t fit, pushed or 
forced between the turn- liv pre-sure or 
by M ret riling t 1 1 red lire its w 1 dt li and 
t hen perm 1 1 ! i n u it to runt r;t'-i and -ct t ] e 

10 Tightly between the turn-. This indiu 
rubber -trip I- vtM-ured to the cylinders hy 
cement mo- or ol hel W l -e. Ihe elld> <>t 1 lie 
rubber strips wound between the mi'th <»;' 
the eolk should he tapered ;i t each end In 

1 ') suit and tit properly between the end 
funis ot the eo;]s and to make a neat 
fin i-h . 

To finish otT the ends ot ihe -pi im-' and 
help secure the coil in place another -trip 

L>0 or a line- ot india fuhher ot suitable 
dimension^ is ti 1 Toil and secured to the 
ends of tin 1 evhnder which project beyond 
t he ends ot T he col 1 . 

The coil which is titled inside a -inele 

l>, r > cylinder spring or m the inner cylinder 
of a concentric cylinder spring is preler- 
aldv retained in position hy means ol a 
- 1 rip of rubber secured to the cylinder 

between the turns nt the cell in the same 

30 way. 

In the case ot springs tonned ot two 
or more india i uhher hollow cylinders 
arranged e< iihtii 1 1 a ca 1 ly the inner and 

outer co i Is o t 1 lie -pi 1 nu a re -ecu 1 ed 1 U 
;j, r j position a- desrl llied above W 1) 1 1 s 1 each 
coll between T\\o ivUlldcl- > pretelublv 

held in its place between the cylinder- by 
mean- ot a baie india rubber strip wound 
on and secured to its inner cylinder 

4(1 hel ween 1 he 1 lim- of 1 he col 1 a lid h\ a 

r ! n lt -t n p ni i ubhei squired to m s 
outer cylinder w hei e ; hat c\ hnder pio- 
ject s beyond t lie coll at each elid. 

'|"he result of ■ he add;: ion ,,; ■ he-e 
4;"> stjifis and lilies iii rubber is ;hai each ot 
t 1m- i-oiK is it"\\ titieil in a -hallow spiral 

H" I ' 'OVe Ml 1 lie c \ ! ' tolef Wall-, 1 lie - l'<'n\v> 
liei ot -uell a ilept ll thai tile Hi fli- ot 

t he nods a 1 e si t<d y held Ml 1 hel r coj 1 irl 

">n position- on or mi the ■ -\ 1 in dm- . 

Preferably the t a • n.-- ot the wall- 
ot the c\ 1 : ndel - when made ale l o i need 
1 iV an amount equal to i h e thickness n! 
t lie ru liher -t l i p- or i lim - to lie applied 

:>;■) since ihe-e -trip- or 1:11-- when mi posi- 
tion ate oemenicd to and preterahlv 
vulcani-ed in one with the cylinder walls 
and e< »m pen-at e t or this red net ion . 

j f desired a -erie- of steel or ol her <uit- 
C>0 ahle rin.us ot suitalde cio-> section may 
he pressed or titled either inside or out- 
side the hereinbefore mentioned hollow 
india ruhher cylinders or between two 
concentric cylinders in>tead ot the coil or 
Go coils ol wire or strip material and in >uch 



casrs 1 wish it to he distinctly understoo'] 
that tin 1 -aid india rubber cylinders ane 
not ioimed Willi c;roo\es ur recesses ill, 
oi firo .jeet ions mi then curved surfaces i < * r 
the icoeptiori and pos i t ion 1 ne- < i \ the metal 
ring's as n has he-en found in practice 
i hat this met hod of fi 1 1 i n<r t he ring's is not 
satisfactory since the rings >oon get loose 
under working eondnions and hecome use- 
less tor the purpose in view. This, fault 
lias also heeii found in cases w here metal 
rums have heeii pressed on or fitted to 
india ruhher cylinders without a positive 
retaining mean- to keep the rings in 
their correct positions. Further it 
should he undeisiood that the said metal 
i tn^s are not embedded in the cylinders 
in iinv way, either in the moulding pro- 
cess o t by any other means. 

According to this invention the metal 
vine's arc equally spaced throughout the 
leniiih of the india rubbei' cylinders in a 
similar manner to the turns of the previ- 
ously leferred to coils and the rings, after 
heme' fitted to or in the cylinders are 
ictained in po-ition by fitting and secur- 
ing separate strips or ring's of india 
lubber, to the rubber cylinder, between 
each two metal rings, the rubber rings or 
-trips to be of suitable width and thick- 
ness tor the purpose in view. The same 
method is used tor securing the rings 
hetween two concentric cylinders, and the 
end- of the -prints are finished oh* a- 
previously described for springs fitted 
with co ; 1 s of w ire * >r <t rip mat erial . 

The accompanying drawings illustrate 
the invention. 

Fi:*/. 1 I- ;1 part sectional view ot an 
india rubber cylinder suitable tor a 
- mi u b- c\ 1 ; rider -pn n^. 

ki^. 'J I- a eoii ot strip steel tor use a- 
desriiliod inside the cylinder. 

I' :_m o is a end ni;ide of Mm liar material 

tor Use ol] 1 s 1 de the cy 1 i nder . 

Flti\ 1 Is a pai't -eel tonal \ iew ol tl. : 
c \ 1 Mider and l he t w< > cm I - as -endued • 
make a -pi i n^ - . 

I' i n . o is a pa rt -er t i una 1 V i eW or 
similar -prin- to ihat shewn in Ft^. - ; 
i an mi wdi ich the eoi ]s are held ill p< 
t ion 1 1 y mea n - o t -trip- o * india ruhbe: 

Wound belween the tUT'Tls of the enils. 

Fiu\ 0 i- a ]>ari sectional view of a 
spi aim' made up oj two cylinder- arrange* 
concent rically . 

b l o 7 i - a part sect mnal view ot ; 
single cylinder sprino; ni which two serie- 
ot steel l inus ale n-tnl instead of coils tin 
iin^- heme, retained in position by strips 
or lines of india rubber secured between 

each t WO -t eel I 1 U L! - . 

In the drawing ( , indicates india rub- 
ber cylinders for sin^lf cylinder springs, 
b is the inner and c the outer rubbei 



